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ABSTRACT : 

PURPOSE: To provide a heat exchanger which can be 
constructed into both 

counter current type and cross current type in order to 
achieve highly 

efficient heat exchange and can be manufactured relatively 
inexpensively. 

CONSTITUTION: A heat exchanger comprises a flat 
extrusion 14 wound to define 

a gap 26 between adjacent turns 16, 18, 20, 24 while having 
an inner fluid 

channel 30, and a fluid-tight housing 10 for containing the 
extrusion. A 
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baffle 58 or a seal is employed to define a cross current 
or a counter current 
heat exchanger. 
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[18**1 ] BHR+'l>»k. WSlffifc. WfflflS£*rt4 
Hlia* t iB3eS*i.*J:dt=UT#lllS*it« , 3. rt»ta 

MHE(ci5tgLT^4#. *ft*»£>*HHLTfc'5. 3$4 
flSC££Sftfc?f^k fr^S^^'y^k , 
I^^y^tcjlSS^ft. »IB8S*f-v y^KG-tft* 

^SillySfctf-hk. 

tzfflO «r # tf . IS' ^ ^V? £)g5 2 Sffciii □ k . 
B?lfiA □*> 6 ItiP'Mfift § S 2 tfifotfmzm S ft<7)&P}S 
tg-f 4g£ fc^#«O^MS:iioTMix*J: ^ t-tS 

*7P£*lTV*4.:k*ft«k-f4 * 1 1&mim 

<kk2o£afl&ffi#f-^v*/P£*LT*i9. mZib 
JSJBttk. 

sflasdUBaiwwsscRft t ft. mesa*?--* y*/w>) 

1 oofl^Cfft^ftteifffcj^-f 431 l *f«9fli¥£flf 
jS*4#-hfc. 

Rffai«jB«ioi«atift»t/5>ft. awes*** 

tew i -p^pwuc-tnwaftaai- *3B 2W^«^* 

4tf- I- k . *>*>fiR4 

sseiisBCfi* *-r J: -5 (cms sntfneaf*-?- ^ 

ion. ffie2-?<oaf*:f-vv*/i'Oia(csa§n. * 
<ow*-cue» 2 #«o-?-ft*'ft*r fs-r h m-^wm% 

LX\^hZb fcfcfflk 1*4 HI** 3 Cietttfgt&tttt. 
3*#LTV»4Cfc£1^k-f4fl^4(=EttOfS£ 

i n 6 1 msm i *t<7«#*i . ffittx-h x . mi 
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«, *ft^ft»j6-r 4i*£asfflfcj«S3ft-t ^4 - 1 £ 

«®k 1 4 11*1 3 CEtto££J0&. 
[000 1] 

&\^xM&j±m*: i %ii$>mi(§mk. imi^mzx^, 

10 T $ ft 4 4 8( 2 ft tf k <OiaT» r 4 

[0002] 

v^v^w«s3«»^tfcv^. mam 

T . W 2 oolsj-^f 2: (Sfflf 4 ? 7*W i> <M?h h . 

s«*i6icai5ii. S2««ieaffl[«c(i. 

20 4 „ C ^StfO^ia&ti . -S-coi o<?)pi| fc LTJi. BJ'lt 
ittcJ:->-C<Hl«Sii6SKG!aft»**ih4. *6W±X. 

&3m$si>%\t>tLX^h. 

[0003] 

30 [^^'P^Lct 7 1 t4MII] liL^M»a 
liS&t 6 1 03T«> 4 *« 7Kt# * fR fc HHS^ 7* 

L-CiBS-f 4t<i. »i5*Wttl)gwaEa«r*5t1-4W 
T\ «3S»*W< ! 5r4. M*S'*OJbieoX 
jSSrtBEf 4£fc££0Lfcfc*K*fc4. J«oT. 
BflOSWIi. Sti6*<oaX8i*»*f4fc»Kl6lSmt 

8Hi*SK-r4C:i:-CA4. *^«ffiwgSW, Kit 

«ciSS[fi$ftfcj!BaM*«:li«t4 - k t'^4 . 
[0004 ] 

iiw«:j»8tt4 tz#><?>m] ^m<o~mmzh^x 

±CIMIS:JW«t4fcftC. 5^fc!»eja««*4: 
■TJ:-5t MBS ft. 3[fti£ftk L-TSoic^SILT^ 
tc2-jTffi#Lfe'X k i> 2^><7)^u^v 
*LT«"}. *&*Xtt#f")****flt*-r4J:ot* 
50 ESftJtfflJhWiJMtJBliJk. I^i¥lii^!I*)^igl-|5 
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3 

onwst -t ft.-Mi»*as» * * * 2 *t <oi8# & 

[0005] AJltf . ^3cmtS$rMit<7)^ 

L . 5v >fctWSKJffifc*113ftrt: 2 oogillcoff til 

[0006] *%mz±ms. ±ieffaif£ff^i^Bi®JB 

ait**?** ±f»«tt* + >'*Jl^*«l«£fl'ajjac 

[0007] *»HBtJ:ntf . ±ia?ajrt«*«i. 'X 

-f sett -eft^so^ft-^ 

nnrnt & «^ t atttitii * -tf . *n * > * 
/K7)-j *>cm^.-) i file 2o^»5tt f-v y^/u<7)ia 
ess t . * comss tiweas 2 *t<o*ft *ix*rfl?t & m 

[0008] *«^eo»JOHBt:*JV^r (±. JJEaffi* 

t . mmmmm-fh ^x-h o . m&fitm 
1 *r*>* i ffift^- h t . mmdifummcDm »<m 

ati&ttfcfifcBHPfcStr. a^»>i;>^rtaj»t«»2 
S*fflPfc. fljEAPtf^diP^aftl>£A^l£af l J5< 

[0009] c wj«KI«WB»a^-l«t«K:ii^T<i, 

±e*2a*xpt»2a*asptt. ma***oHffli 
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JMwWfcWfcififf. ±KiB2« 
*AP 4: * 2 OttiB P *> ffc 36*-** * & KOWSH! 

□ $ ^ . * 2 a«s A<# & »w*BMSt * * & t $ * *>ra 

[00 1 0] 

[gftffl] El 1 S^2 fc « *5HBO-3WtW 

10 CiiJBSSttSWJSSfiT^i. Cco»^M?5»i. 2-? 

Hi^flSixJtA^x'y/i ox-h 

0, twioll ^co^^^y^l 0i*](clRg$ii^n 
71 2T'fc£. @2t:*f>ix5J:oi: < 3T12«. ffi 

nfc«ftv^fftB«»«)i4*»4>ift-»T^6. »ai«»« 

i4(i, mmt&®m$t>m 1 6 , is, 20. 2 

4 m8l(:9E^ma2 6 i d fc*05ix. * 

ZteblXMflL%hx\^. Zh.t><rm2 e&lkfct 

[00 1 1 ] 01IC^^fll.ct9(C. ff{tJ«iB«!l 1 4 

*ifca»Oii» 32£J:oTfltflKS ixfc f - >" 

*;l/3 0$-*LTU&. MMf^^ (WT. * 
H r+*y*>Ui titWth) 3 0tt, ffJHKJB* 1 4 

6. 3S(Cfe^T^50^4 0, 4 2teSSft5ijMJ3R 
CMPLT^S. aiC^tixSidt. ffi¥4 0. 4 

so 2(i/N<7^">-^i o co ftmzmmix 

[00 12] aSs '7X7 , 3 4(±, §jiK3 2S:8fflcS[ 
» t L T S (- W Rl 6MP *>im Riff * * L T S * 
^i-i^SfiTfeO. *itA)Oji»3 2tJ:o-Cf" j p 
y^yu3 0* { fltfi!c$<xrus. BP^>. fty^3 0 
»i. MiC^W ; 5:«3 2!cJ:oT«Siil.. fcfc' 
U HRWtli. »*»S«>fflaCiEtT. '>X7'3 4 
eiS^C LiW. -?-<?) J: 3 &?X7'l;t£#J! 

tliirv ' . ^iy 3 4 *± . X . fT>^3U l*J<?:>?£ 

**wai«»«ii 4 zmmz-txm&izimmitzii 

40 6fll5l»trt UT«l6t*i: 1 SME 

•t. 

[ooi 3] *f*Lv^*Jtwt'«, 37*1 2 (s, muc 

JBfel4Sr, 02(c^^ix&iaic. f>^tt(c^ll]L 
fc«SfttCJ:"»TaWW-&. flaj^!fel40%^«! 
«. BWW»'C'»4 4 . 9mM4 6RVmmA 8.50 
$r*-TI>. A^x'y^i o»i. ni&fi (c^JS^TIi 
R^iJBOg) 5 2t. 3T1 2iP^ffJii«}B^l 4tf5# 

50 HUTfeOs »ftE5 2KIS^$ilfclSSHfi54. 56 
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St&5 8a*ERSivC ^4 . 

{00 1 4] w^V^l 0<7)PMJB«0fS5 2i|SM>M 

t mnmrn 5 6 . ^n-e ixtfautj^ 1 a <r> 

H%%<rmtMMA 4 fc«ffS£i-4 AdsK- N 6 0 
(4. Hlte*Ep-C*S*i4J:^t. AD*-H60*il 

wcihm, mm. »2&e>i»fwPfc*2}frJK?*> 

4. *ltttt(i. ««ajJ«Bftl4<0«^4 0X«4 2« 

-£#>£>i¥aij£j^ l 4 oi*]3saft?-r y*./U3 0 til 
Six. ffi#<otl^a^tlJ$ft4. 

[00 1 5] miRVAZ^m? its miRU2<nm 
4 fcfc<o*»fc«o3®ittfewa«is six t v *4 . mm z m 

a&fc-f 4 tzfriz . Hi at/ 2 <r>MW\<r> i> <o t W&<?)U 
p D P (i[3l t#BS##t*$iiT v>4 . ; ^58560^); W->' 

y/i ot4. mi . 2 ^i?Jifflco*§£fc Ri§Hg 

<7)M5 2i. 115 2«^SiX^ja?JgM5 4. 56£^T 
■^4t<0t**4. -T^A^y/l 0rt(OR§cfix43 

ri 2«, *ft*«)<tt4ffajjR»»i 4nimsmt 

Hi, 2^*ttW<0i*)i:|5]&-C*4a f , ffibJSflWUl 

4 co^^ (*WMfflB4 S t 5 0 1 coffl(»fflmi)\ tk&t 
SIW^CA^x'y/l 0<0i^S£Si5 4 5;5 6£<0 
^HIHfc£WWfc:^L<3ft.TU4j£-CS4. ffltUfK 
»ftl4tt, SMMO. 4 2«rM£T*i l J» ts*7i?V? 
1 0(Ci±ja^-h6 2A ? IS(t^ixT^4*i ) . 5tc7)S£6 
WO«£i:Ht?&4. W»U$r0«!>. -KOJSWHT 
14. ff aiBRJB* 1 4 *)BBSIW"I>S 4 4 (C C * * £ 5 8 # 

t\ APtf->6 0fctt£T. AP;K-h8 0£RfiiS 

5 2£Kll/C»A.U ff*U<ti»f 1 4 0«)ifi«T» 
HUM* 1 4 OWUS4 6JC»UTBBP$*4. 

[ 0 0 1 6 J icoWtWTJi. 13<cBJ!**ix4 J: 5 
lc, ffltj&ttftl 4*>ffBB4 8. 5014. 
0<0*tJ&f4fflK5 4. 5 6fc«fttte$-£4. 
£}<4. V^V^$rg*3r#*LT. H3Cj£8 2, 84 
t^*^4J:^CffajJfi»*ii<0Mifi4 8. 50^-7x 

/ktfflwtff^tttiii. *>4Ui. waj*»*o 

ia®48. 5 0£;n-}S<-'>'7'<9(PJIM54 . 56tC^oW 
(tXtttt/Uffttt^tJ: 0SS^4 - i <c«fc -jT5i#& 
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«*W-4£fciT*4. 

[0017] Cc7)HS£Baj-C'{4. 1 h 4 OX 

(44 2«tffc6*»S:»UTffa}*»ttl 4*>rt«iP'fe« 
ttf-*v*;U3 OIC^AU SS2ft$£AP;K- h 80 
ic^A-f-4 - 'cimt LW Wftf&fflR l 4 <7)ffl!l®4 
8. SOtfA^^l 0<Ort^tCitL.T5&WSiXTV> 
4<DT\ AD#-h80«:»oT»ALT&fc»2ift» 
f4. {tJP^-K6 2Srii-?TgEtt5-t4lc(i. JftiSjMj 
1 4 od*»#*-4*& <OHfcH3tSii4l«ia 2 6 fc «t o 
10 T»jRS<i4ft*>0*t^e»*a^ 3 Srt'Witf'flrfc*v». 
Ill 2 .-K- h 8 0 *> f> .-K- N 6 2 1 WT 5I»a £ it 

ht-fht. io^mmmz^x\^mfx.tizn'6tz>^ 

(cli. siffittti. j¥IUs£ff?fel 4f)i#4 2(Cg[A* 
•t+^4 0 ^^ygffiS-itix^J; i, ». 
[00 18] J8»tcj:oTWU 0Wj;:>^ 

mmnw&.i&B'Vn i o o %&£im<7>t><?>bftim 

20 fll(c $>#/,ttC*0 S ilJt ( H 5 #Rs ) . MWO: 
(06#D3) ««V»ff{lJBR«*T'A4* 1 . tlTCKW-r 

4 <fc ^ t , n i a*<ofcrto» i aix^ss t » 2 aw«» 

7^y>c75m 2 jSixgSSO 2 oogCfigJ&S:* L T V ^4 1 ^ 

3 *T'5t^^tewi tt4^4„^ot:. £ <?)Hifewoff as 

f£^10 0(i:. *WrtaT*a3ft^4^«)<?5Slffi# 

cntzibcnm 1 8Efumfc8S*aa-f 4 i ^ tcaffai*3B 

foOiWtfB 1 1 0 6, 1 0 8 1 . Kff [iifiicJB 

4 w» 2 mwt&wit 2 stix 

ISBl=att:jlii-r 4 J: ') ajJWBftWPi«|-C» 2 *t 
30 C0«#1 0 2. 1 04Sr(8it^4. 

[0019] ffSJjfiJBtt 1 0 014. 

E(4. XMNkl lOtglttl 1 2t*UTo4. 0^ 
<0HitM-c»i. ffaj«»fti OOrtt:. v>rixt>#<ttl?. 

1 1 0t JJ Fff^ttia2:^-r4 3o<?)eS^-?-+y^y^ 
»*Sft.T^4. -eixf>W3*,c7)2o(4, ±.vtUcmi 
TjmvtztbOW. 1 SSix^SS5r^fK-r4ffl!lgpa*^ J ('>'^ 

)H2o, 1 22-C&9. mm<^m^i os. ios 

40 C3Htitjlt4. . ffi^l-ott. BBBSatlsf-^^yH 

2 0.1 2 2<0BUcEKS/fC*i 0 . ±» UA:»2a# 
<M&><rm 2vVxWi,i:®fcfh +fta*f-*- v*^ 1 
1 4 i) . M^JCfcOT^'2^C0ia# 10 2. 104 

ca«ciBii-4. +*a*f-¥>-*;n 1 4(4. jfecjn 

Sg(?<]Off iil^^ 1 0 rtM 3 2 t Pl^iO^^OiiSS 
1 1 6*»6jfc*>. ^ii<>Wii«Ki«l , fx7'l 18CJ: 
•^T5^C:^Sixtvi4. Pl^tcLT. fflJSa*-f + 
1 2 0. 1 2 2 t . -f-ix-f it. 1 2 6 

fcJ:o-C£^fc#K&#ifc«»W>aBl 24 t. 
50 1/ 1 3 0 IZX ->ZK\MZ#mZilfzm%lc?y,m l 2 8 
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16. 1 24. 1 2 8(4- SlHcttStLTfcO, iSf&S 
S8k LTSV>fc¥fimW*l£MWfiS**UTV>4. fc 

tt$<i4«BMIIK*H^'fc«»Sii, «7x:/fcJ:oT« 

[0020] 07 tc^Sfi* J: ') «c. ff mjriUE»9i 1 0 0 
OPaistiiVvC. IMfT^H 2 0. 1 

jaasrTOL-c+^sawsf-vy^/n i4«s?*^tts 

&14 0iLT£{iiS-tt££J:a t r&6. 1^10 6 
<i. (S[«C»Bg't4 C tiff* . fflatffi*f-v V 

*M2o. 122 wmmnm i . c on 
#106 tcti. ^tua? 1 4 o im-rtuhffmn 1 4 4 s 
1 k a 1 ?* ft . y */u i i 4 cos? 

!±iSI514 0(C«#l 02 JftMUBftl 0 0 

<ofttsuc»<t'5>*t-6iit#'i 0 4, i o 8 <>. 

#102, 1 0 6k|5|l;tii3ik1-ftC:ka { -C£ft. 
[0021] *«B^i^ai0|ft:tjv^«. $ l 

£W*.U?I8¥1 0 6*>£>MaR8Sfr?-ir 12 0,1 

2 2 &iiLTfflg5^^T«# 1 0 8*»&SSaiS-frft - k 

ife/Tiftf-v y^/U 1 1 4 £31 LTilsfi £tf$8# 1 0 8*> 

[ 0 0 2 2 ] 129 . 1 0(4, *ffflMUZlMnXHtm& 
>Kt. IW»5SWcfc^T(4. A^!/y/l OWifflJ 

thfiJtjf^ i o o j; ^mmt^^nmmm^mmt 

gJ4&< , ffiw^o&Jf^ic-f ft; k ft I k 

ff ffiflOEfflllK t S T(4 2 ft CI k T£> ft . 
[ 0 0 2 3 ] 09 , 1 O0miMnn!&&fflHt* SV^t 
J!Ba«ISIfiRtMil**-C*iaLfc2o<»)ffaj 
dUBft 1 5 0, 1 5 2j&»fciS;ft. -*<0ff{tSJfR»* 1 5 
2(4. ^eO-^KWltf-FJUitt^l 5 4£. fffiiltc 
SS2^-hX»l«#l 5 6S:1rfft. RfiHC ffiTJOJ? 

1 5 0(4. -tO-JSfctf 1 !K- hX«8¥ 1 5 
8«\ ffiSSfc3S2#-hX(i«#16 0S:*-fft. 01 

jsassfro^ft. in*>, sBHfaj«jBWi5o«, mi 
am i a*<ofcf>wrt<BS5*f-r >*.^ 1 6 2 u 

»2»aj£»ftl 5 2(4. »2aW«fc#>0)rt»8if*f- 

•v>"*/H 64 SrWLTuft. SSfH-v^/H 6 2 
(4. $8^x76 SlCetoTiSftifiS&k ITS^lcftSI 

T. }1Sftf-vy^yn 6 4ti. WSftnyi 7 2£ «ko 

JoTflllfcSflTuft. ^4 9C«iat0to«*t. •- 

ii^>!7)jis§i6 6. 1 74(4, m5~~8<vmmmizmM 
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[0024] }»a«SE«n!0-*Witf s i 

«**•■*• v 1 6 2 tea l . ft*^6*»a*wi t* 

»2J«K*ai#f < *y*/H 6 4t=jW. Hff*JRS3ft 

£3Sl£-t4*:Wc(4, 5fe(c>4^ J: a (c 2-o<7)&ttif$.B 
fel 5 0k 1 5 2£01 Olc^Sftfti'jKSWcfflHt 

Bi«-r* 2o^ffthisjB!f*i5or B t i^ 

10 7 4 tfe^T* o WtXtiU^ft^Wfe^Wftt' 
[0025] 

; i iz x o . m ^Sraaat ft - k * { r & * k tea 

^5So#<{i, ±k tTe»*fflSPSlk UT^ffl-r 
20 &fctf)lCT/l/5X'>z.-c^!3t$ilT^S. ta^oT. %\ 

mm mms) wmmnm^&mziM&t&tzibiz 

fflkf- -v y 3 0 £ & J1S8 32&tf*x734 

T tt^WT . *»o . $flBK«3frf ft i k & ft 
SRS3ft»6ft«-fft. CW«*fcffll<0»^<). *WS63E«1 

o^^nco^ffi £ f flfflf ft k * ? -C' & ft . 
[0026] @5~8<OHJ5SWi , ffiftTflS*WT s ^ 
30 o» mmzWk? ft d k * ; "C'# ft l*]cfLS»!lxJiSI5r^tt 
-fft^kti. Ja±<OllBB3&>felBA>3&»T'*ft. ^LT. z 
OWKP««*^t>. ffljai<ioa«tffl^ft<itKJ:o-c. 

^s^£e*Ra(ctft^^(c*^^5;^i50Mmfflifii]*> 

m 1 ^jKfflOifiH 1 2 4 . 1 2 8MA'^x:/l 26. 1 
3 0 SrgUfcRIH-ft i k ft . 
[ 0 0 2 7 ] 09 . 1 OO&ttfflfc . tt«)Tffi*WT'. 

fflBtast-r ft ,r k ft i6ifflsax»«* ffi 

fttft. *LT, /gacOSffiSrffl^ftdkfCiTTT^ 

40 com l J&«E««oa^E»eSR*ft*IR»=t ft J; a (cfSf+t 
ft 4. 

[0 1 ] m 1 14. 02 OH 1 - 1 tj&->t*fc*IWB« 
-lUtWK: <t ft»3<^^O|Siffl0 fft ft . 
[02] 0214, Bl*)82-2C?a->T*fc*3c»« 

[03] 03(4. 01 k|sl«O0T-J)ft^. *^OlS 

i ^swswtc J: imm&ammthh . 

[04] 04(4. ®2k|5l«(7)0T-?)ft^'. *^Hflcom 

50 2jffl*«s«icj:ftS6aaft»wffiai0tr*4. 
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[05 ] 05»i. 02&IM tPIIRtfSH-C****, *» 4 6: 

2SSfiSaftlWt; J: *JK£jft3»^lBI3T > *>6 . 4 8 . 

[06 ] 05<O5ltt«k:ffll^ft*ffaJK»S 5 2 : 

*ifcf-.x-7'«Srffl0-C*4 . 5 4. 

(07 ] H7tt, H52U*6<O0|J*Wfcjm*'!>*i&JJ?- 5 8 : 

h &tt*)&±&ftWWmX'k 6 . 6 0: 

[08] 08(±. 07«!O#-h«Btt<O»4M8fflaTft 6 2 : 

5. 80 : 
[09 ] 09ti, #f^IgfcJi!|a3Ufc0i|t= J: 8 2 , 
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